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StfltWkY 


Spatial  ability  It  om  of  several  cognl tl va/percaptual  abllltlas  that  have  btan  llnkeo  to 
flying  performance.  To  exaalne  tho  ralatlonthlp  between  spatial  ability  and  flight  training 
performance,  1,939  Unltad  Statat  Air  Forca  pilot  canoldatas  wart  glvan  a  Mental  dotation  Tast 
prior  to  entry  Into  Undergraduate  Pilot  Training  (UPT).  Contrary  to  comon  notions  about  this 
tast,  performance  on  this  task  was  not  affactad  by  tha  typo  of  pal  rad  iMgas  (same  or  elrror)  or 
angular  difference  batwaan  tha  iMgas.  Parfonaanca  on  tha  Mental  Rotation  Tast  was  not  ralatad 
to  pass/fall  atasurvs  froai  DPT,  but  was  ralatad  to  a  recommendation  for  post-UPT  training.  Pilot 
candldatas  who  Mda  quick,  consistent  and  accurate  tast  responses  ware  wort  likely  to  be 
rec (mended  for  fast-jet  training  (Fighter-Attack -Reconnaissance  or  FAR).  This  was  consistent 
with  the  currant  practice  of  selecting  the  best-parfonslng  student  pilots  for  follow-on  training 
In  FAR  aircraft.  Iapllcatlons  for  pilot  selection  and  classification  are  discussed. 
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PREFACE 


This  wort  was  cowplatad  undar  Work  Unit  77191845  In  support  of  a  Raquast  for 
Paraonna)  Rasaarch  (RPR  78-11,  Sal  action  for  Pilot  Training)  subwlttad  by  training 
prograa  aanagars.  Ibis  papar  Is  Intandad  to  sarva  as  an  Intarla  raport  regarding  ona  of 
the  cognl t 1 va/parcaptual  tasts  of  tha  Basic  Attrlbutas  Tasts  (BAT)  batt ary. 
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SPATIAL  ABILITY  AS  A  PREDICTOR  OF  FLIGHT 
TRAINING  PERFORMANCE 


I.  INTRODUCTION 

Spatial  ability  1*  required  to  a  groat  extent  In  performance  of  a  variety  of  tasks.  Including 
■any  Military  anllstad  jobs  (Cartar  A  Blersner,  19B2)  and  piloting  aircraft  (Egan.  1)78; 
Leshowlti,  Parkinson,  A  Maag,  1974).  This  papar  examines  tha  relationship  between  parfornanca  on 
tha  Manta  1  Rotation  -eat,  a  spatial  ability  task  davalopad  by  Shapard  and  Metxler  (1971).  and 
flight  training  parfornanca  for  unltad  Statas  Air  Force  (USAF)  Undargraduata  Pilot  Training  (UPT) 
candldatas. 

Lohaan  (1979)  suggested  that  It  nay  ba  usaful  to  distinguish  among  thraa  aspacts  of  spatial 
ability:  (a)  Moving  tha  “mind's  ay«*  to  a  now  perspective,  (b)  rotation  and  ralatad 
transformation  of  aanul  1  Magas  (spatial  transformation  or  spatial  relations),  and  (c)  coaqilex 
alteration  of  tha  object  In  tha  Mind's  aye  .folding  or  distortion  of  tha  iMage).  Tha  Mental 
Rotation  Tost  Is  designed  to  Measure  tha  second  type  of  spatial  ability;  tha?  Is,  spatial 

transformation.  This  aspect  of  spatial  ability  has  bean  singled  out  for  study  Must  often  by 
cognitive  psychologists  because  It  has  a  single  theoretical  basis  (Cooper  I  Shapard,  1978)  and 
because  general  spatial  ability  Is  closely  related  to  tha  ability  to  rotate  Mental  1m:ges 
(Poltrock  I  Brown,  1982). 

This  papar  examines  whether  spatial  ability  as  Measured  by  the  Mental  Rotation  Test  is 
related  to  performance  In  flight  training.  Currently,  aost  candidates  for  flight  training  In  the 
USAF  are  selected.  In  part,  based  on  their  composite  scores  on  the  Air  Force  Officer  Qualifying 
Test  (AFOQT).  The  AFOQT  has  five  subscales:  Quantitative,  Verbal,  Academic  (quantitative  and 
verbal  combined),  Navigator-Technical,  and  Pilot.  The  AFOQT-pIlot  compos It*  score  Is  the  one 

aost  closely  related  to  performance  during  pilot  training  and  Is  used  In  the  selection  of  pilot 
candidates.  The  AFOQT-pIlot  composite  score  Is  determined  froa  scores  on  several  subtests, 

Including  verbal  analogies.  Mechanical  and  Instrument  comprehension,  scale  and  table  reading, 
electrical  Maze,  block  counting,  and  aviation  Information. 

The  predictive  utility  of  performance  on  the  Mental  Rotation  Test  In  regard  to  flight 
training  performance  was  examined  when  used  alone  and  when  usod  In  cooblnatlon  with  current 
selection  criteria  (AFOQT-pIlot  composite  score). 

Subjects  who  were  high  In  spatial  ability  were  expected  to  perform  better  on  the  flying 
performance  criteria;  l.e.,  subjects  with  quicker  reaction  times  and  higher  degrees  of  accuracy 
should  be  more  likely  to  be  successful  In  flight  training.  Further,  thes*.  differences  should  be 
better  reflected  In  flying  performance  scores,  which  have  a  broader  range  than  dichotomous  final 
outcome  criteria  (e.g.,  UPT  pass/fall).  The  fact  that  the  UPT  pass/frll  rate  Is  unevenly 

distributed  (SOX  pass  rate)  also  Makes  that  criterion  less  sensitive. 

II.  METHOO 

Subjects 

The  subjects  In  this  study  were  1,939  USAF  officer  candidates  targeted  for  UPT.  They  were 
tested  on  the  Mental  Rotation  Test  along  with  other  tests  In  an  experimental 
computer-administered  test  battery  (the  Basic  Attributes  Tests  or  BAT)  prior  to  entry  into  UPT. 
Only  subjects  that  had  scores  on  both  the  Mental  Rotation  Test  and  the  AFOQT  were  Included  In  the 
regression  analyses  that  predicted  flight  training  performance  (UPT  pass/fall,  N  ■  526; 
recommendation  for  follow-on  training  by  the  Advanced  Training  Recoamendatlon  Board  (ATRB) ,  N  » 
412;  check  flight  scores,  N  -  133  [see  below]). 
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Subjects  Mra  presented  sequentially  (Intorstlmulus  Interval  •  l.S  seconds)  with  pairs  of 
Utters  a  no  askee  to  aaka  speeoed  same-different  Judgments.  The  Utter  ptlrs  Mra  althar 
Utntlcal  Utters  or  alrror  Images,  and  tea  letters  wara  althar  U  tea  saaa  orlantetlon  or 
rotated  in  spece  ralatlva  to  each  other.  The  second  Utter  was  oriented  at  one  of  four  rotations 
relative  to  the  first:  0,  to,  120,  or  110  degrees.  The  stimulus  pairs  Mra  presented  to  the 
subject  on  a  cathode -raj  tuba  (CUT).  The  subject  ms  seated  about  2  feet  free  the  display  and 
entered  a  response  on  a  data  entry  keypad.  The  subject  ms  Instructed  to  press  a  button  narked 
•yes*  If  the  two  stlnull  Mra  Identical  or  another  narked  *no*  If  they  Mra  not  (l.e.,  mirror 
image).  '‘here  Mra  three  blocks  of  trials,  with  24  trials  each.  The  tine  required  to  complete 
this  test  ms  about  20  alnutes. 

In  order  to  perfora  the  experimental  task,  tee  subject  had  to  for*  a  uental  Inage  of  tee 
first  Utter  and  perfora  a  polnt-by- -point  conparlson  with  the  second.  Further,  when  the  Utters 
Mra  rotated  with  respect  to  one  another,  the  subject  hao  to  nen tally  rotate  the  nental  inage 
Into  congruence  with  the  second  Utter  before  aaklng  the  conparlson.  Reaction  tine  and  accuracy 
of  response  Mra  recorded  on  each  trial. 

According  to  Shepard  and  his  colleagues  (Cooper  A  Shepard,  1973;  nattier  i  Shepard,  1974; 
Shepard,  1975),  tee  amount  of  tine  required  to  decide  whether  the  two  Utters  are  Identical  or 
alrror  Inages  Is  a  linear  function  of  the  nuaber  of  oegreas  of  rotation  required  to  bring  the 
Utters  Into  congruence.  The  slope  of  this  linear  function  Is  considered  to  Indicate  the  speed 
with  which  the  subject  perform  the  nental  rotation,  ana  the  Intercept  Indicates  the  spaed  with 
which  the  other  processes  Involved  In  aaklng  a  response  are  performed. 


Performance  Criteria 

The  UPT  'Inal  outcone  ms  assigned  at  the  coapUtlon  of  UPT  and  ms  recorded  as  a  dlchotoaous 
variable  (pass  ■  1  and  fall  »  0).  Upon  conpletlon  of  UPT,  those  students  who  passed  received  a 
foliow-on  training  recoanendatlon  for  either  a  fast-jet  (Flghter-Attack-Reconnalssance  or  FAR)  or 
a  sloMr  aircraft  (Tanker-Transport-toaber  or  TTB)  by  an  ATR»  (FAR  -  1  and  TTb  -  0).  Generally, 
FAR  aircraft  are  considered  to  be  note  demanding  than  TTb  aircraft,  and  batter  students  receive  a 
FAR  recoonandatlon.  UPT  final  outcoaa  and  ATRI  recommendation  Mre  determined,  in  part,  by  a 
student's  performance  on  six  check  flights  during  UPT.  A  check  flight  involved  an  In-flight 
parformanca  evaluation  by  an  Instructor  Pilot.  The  first  three  check  flights  took  placa  In  a 
T-37,  a  low-parformanc#  Jet  trainer.  Three  later  flights  toox  place  In  a  T-38,  f. 
high-performance  supersonic  jet  trainer.  The  T-37  check  flights  Included:  Mid-Phase  Contact,  a 
student's  first  check  flight;  Contact,  in  which  tea  student's  ability  to  perform  maneuvers  ana 
aerobatics  by  visual  cues  from  outside  the  plane  ms  evaluated;  and  Instrument,  In  which  the 
student  ms  required  to  perform  maneuvers  by  reference  to  the  display  on  cockpit  instruments. 
The  T-38  check  flights,  In  addition  to  Contact  and  Instrument,  included  evaluation  of  the 
student's  ability  to  fly  In  Formation  with  other  aircraft.  Each  student  received  an  overall 
check  flight  grade  (1 -unsatisfactory,  2-falr,  3-good,  or  4-exctll#nt)  and  a  percentage  grade 
(based  on  performance  of  certain  maneuvers  within  tee  flight)  for  each  check  flight  that  ms 
completed  during  training.  The  check  flight  percentage  scores  are  not  linear  transformations  of 
the  four-point  check  flight  grades.  The  four-point  check  flight  grade  reflects  the  Instructor 
Pilot's  evaluation  o.  a  student  compared  to  all  other  pilot  candloetes  at  tha  sun  point  In 
training.  In  contrast,  tee  percentage  grace  is  a  Mlghtad  average  of  tee  maneuver  grades  from  a 
check  flight.  Each  maneuver  grad*  is  multiplied  by  a  Might  determined  by  Air  Training  Coamand. 
These  Mlghtad  products  are  simmed,  and  than  divided  by  the  maximum  score  possible  (points 
received/points  possible).  This  quotient  Is  multiplied  by  100  to  place  the  percentage  score  on  a 
100-point  scale. 


111.  RESULTS  AM  DISCUSSION 


Mental  Rotation 


Descriptive  Kwurti.  Tabic  1  present*  the  percent  correct  and  Man  response  tlM  for 
correct  responses  as  a  function  of  whether  the  letters  were  the  ssm  or  alrror  1nagei  and  the 
aMunt  of  angular  difference  between  the*.  As  can  be  teen  f  ron  the  table,  each  stlaulus 
condition  was  not  pretented  an  equal  nunber  of  tlMt;  thus,  all  composite  Mans  were  weighted  by 
the  nuMer  of  trials  per  condition.  Hie  overall  percent  correct  wet  91. It.  This  was 
encouraging,  at  the  coauon  procedure  with  tests  of  this  type  Is  to  calculate  response  tlMt  using 
only  those  trials  with  correct  responses.  Accuracy  ms  slightly  lower  when  the  letters  were  the 
ssm  as  opposed  to  alrror  laaget  (91,6*  versus  9E.1t,  respectively).  Accuracy  was  not  related 
linearly  to  angular  difference  (0  degrees  •  93.lt,  60  degrees  ■  92.41,  1E0  degrees  •  89.9*,  180 
degrees  •  93.0*).  These  results  are  In  direct  contrast  to  those  reported  by  Sheptrd  and  others 
(Poltrock  A  Brown  1984;  Shepard,  1975;  Shepard  I  Netzler,  1971). 


Table  1.  Mental  Rotation  Test:  Percent  Correct  and  Response  Tin*  as  a 
Function  of  Angular  Difference  and  Sane-Different  JudgMnt 


StlMlue 

condition 

Angular 

dlfforonco  (dog res) 

of  trials 

Percent 

correct 

Response  tlM 
Moan 

(M.) 

SO 

S*M 

0 

6 

92.7 

962 

329 

60 

6 

92.0 

860 

345 

120 

15 

85.7 

1.025 

357 

180 

9 

91 .9 

985 

438 

Different 

0 

6 

93.5 

967 

405 

(nlrror) 

60 

6 

92.8 

1,042 

360 

120 

15 

94.0 

1,020 

319 

180 

9 

94.0 

995 

315 

Note.  Nuaoer  of  subjects  •  1,039. 


The  nean  response  tlMS  for  correct  responses  are  presented  In  Table  1  and  Figure  1  as  a 
function  of  ssm  or  different  judgoents  and  anount  of  angular  difference.  Type  ot  Inage  was  not 
related  to  response  tine  (sane  •  977  ns,  different  •  1,007  ns;  F(  1  , 1 937 )  ■  0.60,  n.s.).  The 
results  of  the  analysis  of  variance  for  the  nean  response  tlM*  are  presented  In  Table  2. 
Further,  as  denonstrated  by  Figure  1,  there  ms  a  significant  Interaction  between  type  of  Inage 
and  angle  of  rotation,  although  this  w»i  due  entirely  to  the  difference  in  response  tines  for  the 
60-degree  angle  of  rotation  for  sane  and  different  judgMnt  trials. 

• 

The  correlation  between  response  tlM  and  angle  was  low  for  both  sane  (jr_  «  .001)  and 
different  judgMnt  trials  {r_  -  .054),  These  rest  Its  suggest  that  the  nodel  proposed  by  Netzler 
*  tnd  Shepard  (1974)  nay  not  provide  a  good  description  of  subject  perforMnc*.  That  Is,  due  to 

the  lack  of  a  linear  relationship  between  angle  of  rotation  and  response  tine.  It  would  have  been 
Inappropriate  to  calculate  linear  regression  slopes  and  Intercepts  to  represent  the  efficiency  of 
nental  rotation  and  the  latency  of  processes  that  do  net  depend  on  spatial  orientation. 

One  possible  explanation  for  these  results  Is  that  the  pilot  candidates  In  the  present  effort 
had  a  great  deal  of  experience  with  spatial  abilities  tasks.  Many  of  then  were  nature  science 
or  engineering  najors  In  college.  Also,  they  had  been  selected  for  pilot  training.  In  part, 
based  on  petforMnce  on  the  AFOQT,  which  Incudes  Masures  of  spatial  ability. 
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ANOLK  OF  DEFERENCE  (dtp**) 

Hg*™  1«  Mental  Rotation  Test:  Noon  In^mm  TIm  as  a  Function 
of  Anti*  of  Rotation  an*  S— o  Diffaront  Jn*fMnt. 


T>bl •  2.  Montal  Rotation  Toot:  Sunmary  of  Analysis  of  varlanco 


Source  of  variation 

Sum  of  sgearos 

OF 

Noon  square 

F 

Type  of  Judgment 

4,597 

1 

4,597 

0.60 

Error 

148.420.000 

1,937 

7, M2 

Factor  Structuro.  The  nost  conceptually  Important  noasuro  provided  by  the  Montal  Rotation 
Tost  was  noon  response  tine  for  correct  response!.  A  factor  analysis  was  porforsad  on  the  naans 
for  tho  olght  combinations  of  anglo  of  rotation  (0,  60,  120,  or  180  degrves)  by  typo  of  judgment 
(sane  or  diffaront)  In  order  to  evaluate  the  test’s  Interna)  consistency.  As  can  be  seen  in 
Table  3,  the  Inter-Item  correlations  wore  moderate  to  stro  g  (.397  to  .819).  The  factor  analysis 
results  are  shown  In  Table  4. 


Table  3.  Mental  Rotation  Toot:  Inter- I tarn  Correlation  Matrix 


Stimulus 

condition 

Same  0 

3 

I 

Some  120 

Some  180 

Mirror  0 

Mirror  60 

Mirror  120 

Mirror  180 

Sane  0 

1.000 

Sane  60 

.798 

1.000 

Sane  120 

.663 

.635 

1.000 

Sane  180 

.580 

.587 

.654 

1.000 

Mirror  0 

.507 

.497 

.509 

.397 

1.000 

Ml rror  60 

.498 

.492 

.576 

.514 

.489 

1.000 

Mirror  120 

.633 

.633 

.713 

.637 

.563 

.725 

1.000 

Mirror  180 

.482 

.643 

.782 

.635 

.571 

.680 

.(19 

1.000 

Roto.  N  •  1 ,939, 


4 


I 


Wr1- n^>w.v,v,M  v  v  vv.v- v >  v  v  v ’.nui 


Table  4.  Mate!  Rotation  Teats 


ef  Factor  Analysis 


Variable 

Cm 

<m_ 

Factor 

lemdlnms 

Same  0 

.6116 

.7620 

Same  60 

.5659 

.7665 

Same  120 

.6636 

.6269 

Same  100 

.5331 

.7302 

Mirror  0 

.3963 

.6311 

Mirror  <0 

.5236 

.7235 

Mirror  120 

.7766 

.8636 

Mirror  110 

.7914 

.6669 

Factor 

El gem value 

6  ef  Explained  variance 

l 

5.27 

100.0 

Mete,  n  - 

1 ,939. 

The  factor  analysis  yielded  one  principal  factor  which  accounted  for  65.96  of  the  total 
variance.  This  was  Interpreted  as  additional  evidence  that  for  these  subjects,  angle  of  rotation 
and  type  of  Judgment  were  not  related  significantly  to  performance  on  this  task.  Bacause  the 
stimulus  conditions  were  not  related  to  reaction  time,  the  response  times  were  reduced  to  a 
single  score  for  each  subject.  A  regression  model  consisting  of  mean  response  time,  standard 
deviation  of  response  time,  and  percent  correct  was  used  to  predict  flight  training  performance. 
These  measures  were  chosen  to  reflect  three  Important  characteristics  of  spatial  ability:  speed, 
consistency,  and  accuracy  of  spatial  transformation. 

Inferential  Measures.  As  was  stated  previously,  the  current  selection  procedure  for  pilot 
candidates  relies  heavily  on  the  AFOQT-pIlot  composite  score.  A  series  of  regression  analyses 
was  performed  using  AFOQT-pIlot  composite  score  alone  to  predict  flight  training  performance,  to 
provide  a  baseline  by  which  to  judge  the  predictive  utility  of  scores  on  the  Mental  Rotation  Test. 

As  can  be  seen  in  Table  5,  the  AFOQT-pIlot  composite  score  showed  a  significant  but 
relatively  low  relationship  with  both  UPT  final  outcome  (£  •  .120,  £  £*05)  and  ATRB  rating  {£  ■ 
.140,  £  £  .05)  but  was  not  related  consistently  to  check  flight  performance.  Subjects  with 
higher  AFOQT-pIlot  composite  scores  were  more  likely  to  pass  training  and  receive  a  FAR 
recommendation. 

As  can  be  soon  In  Table  6,  the  Mental  Rotation  model  was  not  related  to  UPT  final  outcome 
(multiple  £  •  .060,  n.s.)  but  was  related  significantly  to  ATRB  rating  (multiple  £  ■  .225, 
£  <,.001).  Subjects  who  made  quick,  consistent  and  accurate  responses  on  the  Mental  Rotation 
Test  were  more  likely  to  be  recommended  for  advanced  training  with  FAR  aircraft.  This  result  is 
compatible  with  the  current  practice  of  the  ATRB  which  Is  to  recommend  the  best-performing  pilot 
candidates  for  the  FAR  track.  Zero-order  correlations  between  variables  in  the  Mental  Rotation 
model  and  the  UPT  outcome  criteria  were  tested  for  significance  only  If  the  multiple  correlation 
for  the  model  was  significant. 

The  Mental  Rotation  model  was  not  related  consistently  to  performance  on  the  check  flights. 
The  strongest  relationships  occurred  on  the  T-37  Instrument  check  fl1g.it  grade  (multiple  £  - 
.219,  £  £.10)  and  percentage  score  (multiple  £  ■  .313,  £  £.01),  the  T-37  Mid-Phase  contact 
percentage  score  (multiple  £  ■  .230,  ££.10),  and  the  T-38  Formation  percentage  score  (multiple 
£  -  .244,  £  £.10). 
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Tibia  S.  .VOQT-MImt  tempos Ifca  Scot*:  Summery  of  U?T  Regression  Analyses 
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OutCQM 

1 

" 

Outcome  meal  are 

N 

Mean 

so 

Mean 

SO 

r_ 

UPT  {pass/fall) 

526 

0,73 

0.41 

72.1 

18.0 

.120* 

ATRB  (TTB/FAR) 

412 

0.60 

0.49 

73.2 

17.5 

.140* 

T-37  mldphaie  contact  grad* 

133 

2.50 

1.20 

70.6 

19.5 

.127 

T-37  contact  grad* 

132 

2.95 

0.94 

70.8 

19.4 

.129 

T-37  Instrument  grade 

130 

2.95 

0.98 

71.1 

19.2 

.201* 

T-38  contact  grad* 

120 

2.55 

1.19 

71.5 

19.5 

.061 

T-38  Instrument  grad* 

118 

2.86 

1.11 

71.5 

19.6 

.088 

T-38  formation  grad* 

116 

2.83 

1.01 

71.7 

19.7 

.157 

T-37  aldphas*  contact  percentage 

133 

84.58 

9.16 

70.6 

19.5 

.124 

T-37  contact  percentage 

132 

91.09 

5.48 

70.8 

19.4 

.175* 

T-37  Instruct  percentage 

130 

91.76 

7.18 

71.1 

19.2 

.148 

T-38  contact  percentage 

120 

91.30 

8.18 

71.5 

19.5 

.140 

T-38  Instrument  percentage 

118 

92.29 

10.79 

71.5 

19.6 

.012 

T-38  formation  percentage 

116 

92.47 

6.50 

71.7 

19.7 

.146 

*JL  1  »os. 


Tibi*  6.  Mm  til  Rotation  Tut:  Sum  ry  of  UPT  Regression  Analysts 


Outcome  Measure 

N 

Correlation  with  outcome 
Moan  RT  SO  RT  %  Correct 

Mental 

rotation 

AA'OQT- 

pllot 

(AFQQT-Pllot 
and  mental 
rotation) 
combined  model 

UPT(pass/fa11) 

526 

-.034 

-.040 

-.043 

.060 

.120* 

.136* 

ATRB (VTB/ FAR) 

412 

-.171* 

-.132 

.149* 

.225* 

.140* 

.246* 

T-37  v>1dphas*  contact  grade 

133 

-.114 

-.025 

.119 

.191 

.127 

.212 

T-37  contact  grad* 

132 

.023 

-.002 

.141 

.142 

.129 

.181 

T-37  Instrument  grad* 

130 

-.137 

-.215 

-.008 

.219 

.201* 

.288* 

T-38  contact  grad* 

120 

-.117 

-.168 

• 

• 

o 

u> 

.191 

.061 

.197 

T-38  Instrument  grad* 

118 

-.155 

-.139 

o 

Or 

o 

* 

I 

.178 

.088 

.192 

T-38  formation  grad* 

116 

-.150 

-.134 

.005 

.161 

.157 

.206 

T-37  oldphase  contact  percent 

133 

-.147 

-.071 

.140 

.230 

.124 

.244 

T-37  contact  percentage 

132 

.047 

-.012 

.185 

.185 

.175* 

.242 

T-37  Instrument  percentage 

130 

O 

<M 

* 

1 

-.300* 

-.090 

.313* 

.148 

.341* 

T-38  contact  percentage 

120 

-.077 

-.103 

-.052 

.115 

.140 

.178 

T-38  Instrument  percentage 

118 

-.085 

-.085 

o 

VO 

o 

* 

1 

.104 

.012 

.104 

T-38  formation  percentage 

116 

-.088 

-.022 

.182 

.244 

.146 

.266 

*p  <,  .05. 


These  results  were  ccmfstent  with  those  fro*  a  previous  analysis  of  three  simple 
cognltlve/peroeptuil  tests  fro*  the  BAT  (Carretta,  1987).  Perfor*ance  on  those  tests  also  was 
related  *ost  closely  to  ATRB  rating  and  T-37  Instrument  check  flight  performance.  The  relation 
among  the  Mental  Rotation  Test,  the  other  three  cognitive  tests,  and  the  T-37  Instrument  check 
flight  performance  was  not  surprising,  as  the  Instrument  check  flight  reflected  the  pilot's 
ability  to  perform  maneuvers  by  reference  to  the  display  on  cockpit  Instruments.  Performance  on 
the  BAT  tests  was  also  somewhat  dependent  on  the  subject's  ability  to  respond  to  visually 
displayed  Images  on  a  CRT. 
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A  series  of  analysts  was  performed  to  determine  father  scoras  fro*  tha  Mental  Rotation  Test 
ware  able  to  loprove  tha  prediction  of  flight  training  parfomance  beyond  that  provided  b.'  the 
AFOQT-pIlot  coaposlta  score  alone.  As  shown  In  Table  6,  a  combined  model  that  included 
AFOQT-pIlot  coaposlte  score,  aaan  response  tlae,  standard  deviation  of  response  tlae,  and  percent 
correct  was  related  significantly  to  both  UPT  outcoae  (aultlple  R_  -  .136,  £  £  .05)  and  ATRB 
rating  (aultlple  £  -  .246,  £  £.0001).  Coapared  to  the  AFOQT-pIlot  coaposlte  score  alone,  the 
coablned  wodel  was  not  related  aore  closely  to  UPT  outcoae  (F  (3,521)  »  0.72,  n.s.),  but  was 
related  significantly  better  to  the  ATRB  rating  (F  (3,407)  ■  5.91,  £  <  .01). 

The  coablned  aodel  was  related  significantly  to  the  T-37  Instruaent  grade  (aultlple  k  •  .288, 
£  <  .05)  and  T-37  instrument  percentage  score  (aultlple  £  •  .341,  ££.05).  Coapared  to  the 

AFOQT-pIlot  coaposlte  score  alone,  the  coablned  aodel  was  not  related  aore  closely  to  T-37 

Instruaent  grade  (F  (3,125)  «  1.93,  n.s.),  but  was  related  significantly  better  to  T-37 

Instruaent  percentage  score  (F  (3,125)  ■  4.45,  £  £.01),  as  shown  In  the  last  coluan  of  Table  6. 

The  results  suggested  that  spatial  ability  scores  m*y  not  be  useful  as  selection  criteria  for 
entry  Into  pilot  training.  However,  once  pilot  candidates  have  been  selected  for  training, 
spatial  ability  scores  aay  be  useful  for  early  classification  of  pilot  candidates  Into 

specialized  training  tracks  (Specialized  Undergraduate  Pilot  Training  or  SUPT). 

Tht  Air  Force  plans  to  transition  to  SUPT  in  1991  as  Its  primary  Method  of  trclnlng  pilots. 
The  goal  of  SUPT  Is  to  movc  the  ATRB  decision  forward  so  that  It  occurs  before  T-38  training. 
Students  could  then  be  trained  on  Mlsslon-spoclflc  (FAR  or  TTB)  skills  prior  to  graduation,  if 
this  can  be  done  without  Increasing  attrition  during  advanced  training,  the  cost  of  training  will 
be  reduced  as  TTB  candidates  would  not  need  to  go  through  T-38  training.  Early  classification 
also  would  be  useful  In  situations  where  only  TTB-  or  FAR-rated  candidates  are  needed  (Euro-Nato 
Joint  Jet  Pilot  Training  or  EMJJPT;  Alt  National  Guard). 


IV.  CONCLUSIONS 

Contrary  to  the  findings  of  Shepard  and  his  colleagues,  response  tine  on  the  Mental  Rotation 
Test  was  not  a  linear  function  of  angular  difference  of  rotation  and  was  not  affected  by  the  type 
of  luge  presented. 

Scores  on  the  Mental  Rotation  Test  were  not  found  useful  for  predicting  successful  coapletlon 
of  UPT,  but  were  shown  to  be  related  to  a  post-UPT  advanced  training  recowMendatlon.  It  appears 
that  spatial  ability  becooes  wore  Important  In  the  later  stages  of  training,  when  pilot 
candidates  are  being  classified  Into  either  a  TTB  or  FAR  track,  if  performance  on  the  Mental 
Rotation  Test  was  used  to  sake  an  advanced  training  decision  at  an  earlier  stage,  without 
increasing  attrition  during  advanced  training,  training  costs  could  be  reduced  In  that  T-38 
training  would  not  be  necessary  for  TTB-rated  candidates.  Also,  programs  that  require  only  TTB- 
or  FAR-rated  pilots,  such  as  ENJJPT  or  Air  National  Guard,  would  benefit  by  an  earlier  track 
recommendation. 
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